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Photochromism has received many intensive studies over the recent decades because of 
its application in optical storage, optical memories and optical switches. With the increasing 
demand for materials that can store optical information, more and more research focuses on 
functional material of photochromism. 
Molecular recognition is an important research area in supermolecular chemistry, 
therefore searching for chemosensors of recognizing and sensing for anions has attract 
growing attentions. Compared with cation recognition, anion recognition has been much less 
explored. Therefore it is necessary to take considerable efforts to design novel anion 
receptors.  
The compounds containing nitrogen and sulfur have attracted many scientists interesting 
owing to their photochromism, physiological and pharmacological activities. nitrogen and 
sulfur are good ligand atoms because of their ability to recognize some special cation or anion. 
In this thesis, some compouds containing nitrogen and sulfur atoms were synthesized by 
solvothermal reactions and solution reactions, and studied their properies on photochromism 
and anion recognition with various methods and experiments.   
In chapter Ⅰ, the development of photochromism and schiff bases was briefly reviewed. 
The development and applications of thiosemicarbazones was introduced. Last the objectives 
of thesis was proposed. 
Chapter Ⅱ, the synthesis and characterization of the compounds in the thesis was 
described including  7-aminoquinazoline-2,4(1H,3H)-dithione（AQDT） in the chapter Ⅲ 
used for research of photochromism and dimethylamino-thiosemicarbazones used for anion 
recognition, and characterized by MS, elmental analyses, 1H NMR spectra, IR spectra and 
X-ray crystal diffraction analyses. 
Chapter Ⅲ, that AQDT has photochemical double proton transfer reactions transforming 
the thione form into the thiol tautomer was found, it was given a possible mechanism that 
AQDT transforms the initially dithione-amino form into the dithiol-imino form by sunlight. 
This photochromic reaction process follows the fist-order kinetics .  
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N,N-dimethylamino-thiosemicarbazones schiff bases was studied by 1HNMR spectra, UV-vis 
absorption spectra, fluorescence spectra. It was concluded that (E)-1-(4-(dimethylamino) 
benzylidene)semicarbazide (DMABSC) can selectively recognise for Cl- in acetonitrile via 
enhancing its fluorescence intensity while absorption spectra doesn’t chang, demonstating that 
the recogntion model is the formation of excited state hydrogen bond between DMABSC and 
Cl-. (E)-1-(4-(dimethylamino)benzylidene)-4-(4-nitrophenyl)thiosemicarbazide (DMABNPTS) 
doesn’t excit fluorescence in solid and solution because of the strong electron-withdrawing 
ability of NO2-, but its absorption spectra changes with increasing concentration of anion, 
shown that DMABNPTS could form complexes with anion in ground state. 
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1937 年，Hartley[5]发现光照会对偶氮苯中 N=N 键的构型产生影响:在 300nm 波长光照射
下，偶氮苯发生反式向顺式的转变，而偶氮苯衍生物的顺式结构的热稳定性不如反式结




























































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
